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Abstract 
The purposes of this research were to examine the internal and external validation of web-based learning 
environment model to enhance cognitive skills and critical thinking for undergraduate students. The target groupfor 
the internal validation consisted of 4 experts. The target group for the external validation consisted of 45 students 
studying in Science for Quality of Life subject in Udon Thani Rajabhat University. The Research Developmental 
Phase II: Model validation was employed in this study. The results from the model validation are revealed as 
follows. Firstly, the internal validation, the model had been examined by 4 experts and it was found that the model 
design is consistent with underlined theories based on Instruction Design theories (ID Theories). Secondly, the 
external validation, it exposed that the students learning with model had high levels of cognitive skills and critical 
thinking and achievements. The average scores of cognitive skills and critical thinking test were in the higher 
level.The learning achievement of students passed the criteria of 80 percent.The students’opinion showed that the 
learning contents, the media on the network and the design were suitable for supporting knowledge construction and 
the model can enhance students’ cognitive skills and critical thinking. 
1. Introduction 
Today’s world and the environment have been changing rapidly. As a result, the international community is a wide 
contact, connection as well as dependence society which increasing affective and competitive society.  Therefore, an 
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educational reform process should focus on practical and continuous learning, thus student centered learning should 
be acquired.  The objective and important principle of the National Education Act (B.E.1999) is to manage the 
investigate learning and self-study continuously based on the principles that all students have the ability to learn and 
develop themselves.   In addition, students shall be considered as the most important; thus, the educational process 
should support learners to develop themselves naturally and effectively.  Students’ activities should be provided to 
get hands-on experience; practical experience; thinking practice.  In addition, an appropriate integrated teaching of 
various knowledge; ethics; moral values and desirable characteristics of students should be educated in all courses.  
To promote and support the teacher providing atmosphere, learning environment and facilities to help students’ 
learning. The learning process must focus on skills of thinking process to face the situation and to apply knowledge 
used to prevent and solve problems in the real world based critical thinking. However, the results of the research in 
phase I:model development (Petchtone, P., Chaijaroen, S. 2012), lack of verification of the models in the validation, 
a feature that indicates the reliability of the applications available to meet the goal of developing models in the 
study. In phase II: model validation focusing on the evaluation to confirm the quality of  the model consists of 1) the 
Internal validation, which is estimated to improve and develop the model for content validity by experts in the field, 
the media on the network, and the model design and 2) the external validation of  the model whose objective is to 
study the impact of the design model with the students. In this study, the impact comprises of 1) the opinions of 
learners learning with the model and 2) the achievement of learners. The results of the study will help to confirm the 
quality of the model that can be used to enhance cognitive skills , critical thinking and apply the knowledge in the 
future career. 
  
2.  The Purposes of Research 
2.1 To study the internal validation of web-based learning environment model to enhance cognitive skills and 
critical thinking for undergraduate students.  
2.2 To study the external validation of the web-based learning environment model to enhance cognitive skills 
and critical thinking for undergraduate students.  
 
3.  Operational Definition 
3.1 The internal validation refers to the examination of the design and development of the model in order to 
confirm the quality of the model by experts in various fields as follows: 1) the content experts, 2) the media experts, 
and 3) the model design experts. 
3.2 The external validation refers to the impact of utilization of the model enhancing cognitive skills and critical 
thinking according to the framework of the cognitive skills  theory of Fraenkel (1980), critical thinking theory of 
Ennis (2002).  In addition, the impact of the model is applied to the study of 1) the opinions of learners learning with 
the model and 2) the achievement of learners. 
 
4. The target group 
The target groups used in the internal validation and external validation are as follows: 
(1) The target group for the internal validation consists of 4 experts, 2 Instructional Designer, 2 Developers of 
web-based learning environment, and 4 lecturers of Science for Quality of Life subject in General Education  
Department  at Udon Thani Rajabhat University, Thailand. 
(2) The target group for external validation consists of second year students studying in Science for Quality of Life 
subject in the Faculty General Education  Department  at Udon Thani Rajabhat University, Thailand. 
 
5.  The Research instruments 
Instruments used in the study and data collection include the followings: 
5.1 The instruments for collecting data of internal validation of the model development web-based learning 
environment model to enhance cognitive skills and critical thinking for undergraduate students are: (1) The 
evaluation of the quality of the model (2) The designer characteristic survey (3) The developer characteristic survey 
and (4) The lecturer characteristic survey based on Richey, Klein and Nelson (2007). 
5.2 The instruments for collecting data of external validation of the model development web-based learning 
environment model to enhance cognitive skills and critical thinking for undergraduate students are: 1) The In-depth 
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interviews used for evaluation of cognitive skills  using open-ended questions, created by using the framework 
comprised of the principle of Cognitive Skills Theory (Fraenkel, 1980) 2) The In-depth interviews used for 
evaluation of critical thinking  using open-ended questions, created by using the framework comprised of the 
principle of Critical Thinking Theory (Ennis, 2002) 3) The opinions of students concerning about learning and 
teaching with the model (Khan, 1997; Hanafin, 1999; Chaijaroen, S. and others, 2007) and 4) The achievement tests 
of the students on the 4000102 Science for Quality of Life Subject. For the evaluation of the learner , the issue is 
related to education that promotes cognitive skills and critical thinking. 
 
6.  Data Collection and analysis 
The web-based learning environment model to enhance cognitive skills and critical thinking for undergraduate 
students is used with the target group in cognitive skills and critical thinking. The data are collected and analyzed by 
the researcher as following details: 
6.1 The internal validation is the examination of the design and development of the model in order to confirm the 
quality of the models by experts in various fields as follows: 1) the content experts, 2) the media experts, and 3) the 
model design experts. The data are collected and analyzed by using the interpretation analytic descriptive and 
summarization. 
6.2 The external validation of the model is to study the impact of utilization of the model in 3 aspects as follows. 
The first aspect is students’ cognitive skills according to the framework of the cognitive skills theory of  
Fraenkel (1980). The second aspect is  students’ critical thinking according to the framework of the critical thinking 
theory of  Ennis (2002). The third aspect is toward the web-based learning environment model to enhance cognitive 
skills and critical thinking. The quantitative data are collected and analyzed by using descriptive statistics (X, S.D.). 
The qualitative data regarding to t are collected and analyzed by using the interpretation analytic descriptive and 
summarization. 
 
7.  The research result 
From the study of the constructivist learning environment model enhancing cognitive flexibility, the research 
results can be summarized as follows: 
7.1 The result of examination of the model by the experts, the internal validation of the model, shows that the 
designing of model is appropriate and congruent with the underlined theories and principles. Learning theories used 
in this research are Cognitive constructivist based on Piaget (1975), Social constructivist based on Vygotsky (1962), 
Bruner (1996), Doise and Mugny (1997), Media theory,  Cognitive skill Theory based on Fraenkel (1980) and 
Critical thinking base on Ennis (2002). Those theories used as a foundation in the design of the model can enhance 
students’ cognitive skills and critical thinking. The validity of the model is shown by the results of the evaluation 
and the design of specialized media are appropriate to enhance cognitive skills and critical thinking. The element 
called “Challenge Problem” with the design issues that motivate students to develop skills in Cognitive Skills. To be 
used in the context of actual events. The search for answers continues with the component is called “Knowledge 
Bank” with the designed to support learner for the information used in solving learning tasks and organize them easy 
to learn and easy to understand. The Related Case Center, supporting the view that the students can link to the 
solution. The rescue was called. Thinking skills to conquer the center. Support when students cannot solve the 
problem in learning tasks. The Cognitive Skills Center and Critical Thinking Center are designed to encourage 
students to develop their intellectual training and critical thinking. The Cognitive Tools Center and Collaborative 
Learning Center that serves as brainstorming and appropriate to support cooperative learning to learn. (Collaborative 
learning) component is called. Counseling Center. Can advise the students if they cannot find an answer as well as 
help to adaptive misconceptions well. 
 
7.2 The result of the impact of the utilization of the models, the external validation of the model, shows as 
follows: The students are learning. Students with the cognitive skills that are based on the application of concepts, 
skills, intellectual skills, cognitive concepts of Fraenkel (1980). The students had critical thinking this based on 
Ennis (2002). In addition the relationship between cognitive skills and critical thinking and achievement of learners 
who are associated with higher learning found the student scores and cognitive skills,critical thinking and the 
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achievement scores that high. If the student scores of cognitive skills and critical thinking are low the achievement 
scores that low too.  
 
 
7.3 Opinions of the students who learned by the web-based learning environment  model enhancing cognitive 
skills and critical thinking,  show that the model is appropriate in all aspects and enhances the students to develop 
their cognitive skills and critical thinking  as following details: 1) Content is up to date, very interesting and 
beneficial for them to learn by themselves. It is revealed that web-base design make them easy to access the 
information. This helps them to obtain the new information and knowledge easily. This can help them to learn by 
themselves. 2) The model designs are appropriate; thus it can help the student to enhance their cognitive skills and 
critical thinking.  
   
8.  Research Discussion 
The finding of the instructional model was that the model had both internal and external validity. The external 
validity could be traced back from effect of instructional models that encourage the cognitive skills and critical 
thinking (learning environment) was proper and encouraged cognitive skills and critical thinking and could upper 
the learning achievement. These findings confirmed the quality of the instructional model and the external validity. 
The instructional model also could be used to encourage the students in the class. The study conforms to the study of 
Chaijaroen, Sumalee et. al (2008), Karnjak, Isara (2009), Zarmart, Jarunee (2009), Watanachai,  Suchat (2010), 
Chorum,  Wanwisa (2011), Laohasurayotin Ratsa (2011), Yampinij, Sakesun (2011), Deejring, Kwanjai (2012), 
Prasittisilchai,  Nutchrat (2012), Saman, Saowakon (2012) and  Promjitr, Nathapong (2012)  that studied the internal 
validity by experts and found the similar findings that media on network and learning environment design in any 
components of the instructional model had quality and harmonize to the principle and basic theory used. The finding 
of internal validity might be caused by the design on basic theory of Fraenkel (1980) about the cognitive skills and 
critical thinking of Ennis (2002). Each component of learning environments such as the center for best practice of 
cognitive  skills and critical thinking let the students practice the process of cognitive skills and critical thinking. 
The synthesis of principle and theory of instructional model, the components identified in the instructional model of 
learning environment were all the indicators of internal validity of this research. Those empirical mentioned could 
be identified the internal validity of the learning environment model that the components design in the instructional 
model harmonized with the theories used included the content and media on network validity. The students could 
upper their learning achievement and transfer the knowledge learned in their future career. 
 
Acknowledgements 
 
 This work was supported by The Office of Higher Education Commission, Thailand, Innovation and Cognitive 
Technology Research Center, Faculty of Education and the Research and Technology Transfer Affairs 
Division,Khon Kaen University, Thailand. Thank you Associate Professor Dr. Chaijaroen   Sumalee, Doctoral thesis 
advisor, for kindly provided advice and suggestion in conducting research as well as writing this article completely. 
References 
Brown, Collins &Duguid.(1989). Situated Cognition and the Culture of Learning. Educational Researcher, 18, 32-42. 
Chaijaroen, Sumalee. (2008). Educational Technology:Principles Theories to Practices.Khon Kaen: Klungnanawittaya. 
Chaijaroen, Sumalee; Kanjug,Issara and Watkhawlam, Worakit.(2008).Synthesis of Learning Innovation Model Enhancing    
 Learning’s Learning Potential Using Brain-Based Learning.Faculty of Education, Khon Kaen University. 
Chorum, Wanwisa. (2011) The Development of Web-Based Learning Environment Model Based on Constructivist Theory to enhance Critical 
 Thinking of Education Students. Doctor of Philosophy Thesis in Educational Technology, Graduate School, Khon Kaen University. 
Deejring, Kwanjai (2012). Designing and development constructivist learning environments model enhancing cognitive flexibility for higher  
 education. Doctor of  Philosophy Thesis in Educational Technology, Graduate School, Khon Kaen University. Doctor of Philosophy Thesis  
 in Educational Technology, Graduate School, Khon Kaen University. 
 Ennis, R.H. (2002). Super-Streamlined Conception of Critical Thinking (1). Retrieved July 25,2007, from  
 http://tonydude.net/NaturalScience1000/Topics/1Universe/zzcriticalthinking.html. 
Fraenkel, Jack R. (1980). Helping Students Think and Value: Strategies for Teaching the Social Studies.2ded. Englewood Cliffs, N.J.:  
673 Petchtone Puangtong and Sumalee Chaijaroen /  Procedia - Social and Behavioral Sciences  116 ( 2014 )  669 – 673 
 
 Prentice-Hall. 
Hanafin Michel, Susan Land, Kevin Oliver. (1999). Open Learning Environments: Foundations, Methods and Models. In Charles M. Reigeluth 
 (Ed), Instructional Design Theories and  Model: A New Paradigm of Instructional Theory. Volume II. Newjersy: Lawrence Erlbaum 
 Associates. 
Jonassen.(1999).Handbook of Research for Educational Communications and Technology.London: Prentice Hall International. 
Kanjug, Issara.(2009). Development of Learning Environments Model Enhancing Expertise Mental Model.Doctor of Philosophy Thesis in  
 Educational Technology, Graduate School, Khon Kaen University. 
KhamMani, Tissana et al. (2001). Science of thinking. Bangkok: The Master Group Management. 
Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. Cambridge, UK: Cambridge University Press. 
Machamni, Sukanya. (2000). The development of Thinking Skills and Science Learning Achievement of Pratomsuksa IV Students by the Thinking  
 Skills Instruction Enhance Science Process.Master of Education Thesis in Elementary Education, Graduate School, Khon Kaen University. 
Mayer, R. E., Bove, W., Bryman, A., Mars, R., &Tapangco, L. (1996). When less is more: Meaningful learning from visual and verbal 
 summaries of science textbook lessons. Journal of Educational Psychology, 88, 64-73. 
Merrienboer, J.G.(1997). Training Complex Cognitive Skills: A four – Components Instructional Design Models for Technical Training. 
Newjersy : Educational. 
Jean Piaget Zhttp://education.indiana.edu/ncep/courses/p540/Vygose.html) 
Laohasurayotin, Ratsa. (2010). The Development Constructivist Learning Environment Model Enhancing Virtual Team Learning. Doctor of 
 Philosophy Thesis in Educational Technology, Graduate School, Khon Kaen University. Doctor of Philosophy Thesis in Educational 
 Technology, Graduate School, Khon Kaen University. 
Richey, R.C. and  Klein, J.D.(2007). Design and Development Research. New Jersey: Lawrence Erlbaum association. 
Prasittisilchai,  Nutchrat (2012). A development of integrating teacher competency and participatory supervision model.  Doctor of  
 Philosophy Thesis in Educational Technology, Graduate School, Khon Kaen University. Doctor of Philosophy Thesis in Educational 
 Technology, Graduate School, Khon Kaen University. 
Promjitr, Nathapong (2012). The model for knowledge construction of kuay's people in elephant – wisdom. Doctor of Philosophy Thesis in 
 Educational Technology, Graduate School, Khon Kaen University. Doctor of Philosophy Thesis in Educational Technology, Graduate  
 School, Khon Kaen University. 
Saman, Saowakon (2012). The development of rich chemistry multimedia learning environments model to foster scientific thinking. Doctor of 
 Philosophy Thesis in Educational Technology, Graduate School, Khon Kaen University. Doctor of Philosophy Thesis in Educational 
 Technology, Graduate School, Khon Kaen University. 
Sapapong, Suporn. (1998). Facilitating Student –Centered Learning. Bangkok: Department of Curriculum and Instruction Development. 
Sunsern, Nantatiya. (1997). Effects of Critical Thinking  Teaching Model in Developing Critical Thinking. Master of Education Thesis  
 in Education Technology, Graduate School, Burapha University.  
The Office of Educational Council. (2002).National Education Act B.E.2542 (1999) and Amendments (Second National Education Act   
 B.E.2545 (2002).Bangkok :Prigwangraphic press.
Watanachai, Suchat. ( 2010). Development of Constructivist Web Based Learning Environment Model to Foster Problem Soling and Transfer of 
 Learning Doctor of Philosophy Thesis in Educational Technology, Graduate School, Khon Kaen University. 
Wattanachai,Suchat, Samat, Charuni, Chaijaroen, Sumalee; Kanjug, Issara, Kong-im,Kittayaneeand Insorn, Pornsawan.(2005).Design  
 and Development of Learning Innovation Enhancing the Learners’ Thinking.Faculty of Education,  Khon Kaen University. 
Wattanachai, Suchat; Chaijaroen, Sumalee; Kanjug, Issara and Insorn, Pornsawan.(2008).Design and Development of Learning Innovation 
 Enhancing Learning Potential Using Brain-Based Learning.Faculty of Education, Khon Kaen University.  
Yampinij, Sakesun. (2011). The development knowledge construction model based on constructivist theories to support ill-structured problem  
 solving process of industrial and technology education students. Doctor of  Philosophy Thesis in Educational Technology, Graduate School,  
 Khon Kaen University. Doctor of Philosophy Thesis in Educational Technology, Graduate School, Khon Kaen University. 
 Zamart, Charuni.(2009). The development of constructivist web-based learning environment model to enhance creative thinking for higher  
 Education Students.Doctor of Philosophy Thesis in Education Technology, Graduate School, Khon Kaen University. 
 
 
